Horner syndrome, in which ptosis, miosis, and anhidrosis occur concomitantly, can arise from injury to the sympathetic nerve pathways anywhere from the brain to the end organs. Incomplete Horner syndrome lacks the sign of anhidrosis. We present a case of incomplete Horner syndrome caused by internal carotid artery dissection and provide a road map of the cervical sympathetic nerves involved in Horner syndrome to explain its etiology. We also discuss the imaging of and therapy for internal carotid artery dissections.
Introduction
Horner syndrome, which is caused by damage to the sympathetic nervous system, has three cardinal fi ndings: ipsilateral miosis, ptosis, and anhidrosis. Th ese symptoms result from ischemia, compression, or infi ltration of pericarotid sympathetic nerve fi bers. 1 Th e signs and symptoms of Horner syndrome depend on the location of the lesion within the sympathetic nervous system. For example, Horner syndrome arising from a lesion of a fi rst-order neuron is usually caused by a lateral medullary infarction and will oft en present with vertigo and ataxia that may overshadow the Horner syndrome. Other neurologic symptoms may include abnormal eye movements, ipsilateral limb ataxia, and a dissociated sensory loss on the ipsilateral face and contralateral trunk.
Preganglionic Horner syndrome involves a lesion of a second-order neuron and oft en occurs as a result of surgery or malignancy, leading to the additional fi nding of ipsilateral axillary or arm pain.
Postganglionic Horner syndrome, involving a thirdorder neuron, is oft en caused by a lesion of the internal carotid artery (ICA). Incomplete third-order Horner syndrome is found in as many as 82% of patients presenting with ICA dissection. 1 Patients with incomplete Horner syndrome oft en present with the typical features of miosis and ptosis but lack the third fi nding of anhidrosis. 2 As many as 90% of patients with ICA dissections report pain-most commonly in the head (70%), neck (20%), and/or face (10%). 1 We report a case of incomplete postganglionic Horner syndrome and describe the anatomy of the cervical sympathetics involved in Horner syndrome to explain its etiology.
Th is work was exempted from Institutional Review Board review.
Case report
A 46-year-old man in good health awoke with left retro-orbital and facial pain. By the next day his left eye seemed swollen, and he sought medical help. A neurologic examination revealed left -sided ptosis and miosis, but normal facial sweating (fi gure 1). He experienced no ataxia or vertigo. Visual acuity was normal. No proptosis, defect in facial sensation, or fl ushing was observed. Extraocular movements were full, and both pupils were reactive. Th e remainder of his head and neck examination was normal. Specifi cally, he had no intranasal lesions, no facial weakness, and no palpable cervical mass or bruit. He displayed no unilateral limb weakness or pain.
Th e patient's complete blood count and sedimentation rate were normal. A chest x-ray revealed no mediastinal mass or infi ltrate. Findings of computed tomography of the sinuses without contrast were normal. Protondensity-weighted magnetic resonance imaging (MRI) of the head revealed a dissection of the petrous portion of the left ICA (fi gure 2).
Th e patient was treated with anticoagulation. Th e ICA dissection resolved, as did the Horner syndrome.
Discussion
ICA dissections are usually subintimal but may be subadventitial. Arterial dissections are oft en linked to congenital and acquired abnormalities of the connective tissues found in the media and adventitia, as seen in Marfan syndrome, Ehlers-Danlos syndrome, cystic medial necrosis, fi bromuscular dysplasia, large-vessel vasculitides, hypertension, and migraines. 3 Th e ICA is anchored at its origin in the neck and as it enters the skull. Sudden stretches of the neck may result in tears of the ICA.
Patients with ICA dissections are at increased risk for strokes related to embolization of a formed thrombus. Strokes usually occur shortly aft er the ICA dissection but may be delayed by days or weeks.
Anatomy of sympathetic innervation involved in Horner syndrome. Sympathetic fi bers are divided into three orders. 4 Th e fi rst-order neurons descend from the hypothalamus to the fi rst synapse, which is located in the cervical spinal cord (fi gure 3). Th e second-order neurons travel from the sympathetic trunk, through the brachial plexus, and over the lung apex. Th ey then ascend to the superior cervical ganglion, located near the angle of the mandible and the bifurcation of the common carotid artery. Th e third-order neurons then ascend within the adventitia of the internal carotid artery (ICA) and through the cavernous sinus, where they are in close relation to the VIth cranial nerve. Th e oculosympathetic pathway then joins the ophthalmic (V1) division of the Vth cranial nerve (trigeminal nerve).
In the orbit and the eye, the oculosympathetic fi bers innervate the iris dilator muscle as well as the Müller muscle, which is responsible for a minor portion of the upper lid elevation. Th e third-order neurons responsible for facial sweating are distributed via the ICA to the supraorbital artery (medial brow) and via the external carotid artery to supply the lateral brow and face. 2 Imaging of ICA dissections. In subadventitial ICA dissections, there may be no narrowing of the lumen, so that Doppler and angiographic studies may appear normal. Th erefore, MRI with magnetic resonance angiography remains the best method to diagnose an ICA dissection. 5 Th erapy for ICA dissections. Standard medical therapy for ICA dissections includes anticoagulation with heparin followed by warfarin in hopes of preventing embolic events. Endovascular therapies with stent placement and open surgical repair have been reported. No randomized trials have compared medical or surgical treatments of ICA dissection. 1 In summary, ICA dissection is a common cause of painful incomplete Horner syndrome. Th e presence of miosis, ptosis, and pain along the head, face, jaw, or neck should alert the physician to the possibility of a dissection and should prompt questions regarding trauma. Th e combination of MRI and magnetic resonance angiography is an eff ective and noninvasive means of identifying ICA dissections. Currently, anticoagulation with heparin and then warfarin is the treatment recommended, to decrease the likelihood of stroke. 
